Abstract. BACKGROUND: Type 2 diabetes mellitus (T2DM) is an emerging risk factor for cognitive impairment. Whether this impairment is a direct effect of this metabolic disorder on brain function, a consequence of vascular disease, or both, remains unknown. Structural and functional neuroimaging studies in patients with T2DM could help to elucidate this question. OBJECTIVE: We designed a cross-sectional study comparing 25 T2DM patients with 25 age-and gender-matched healthy control participants. Clinical information, APOE genotype, lipid and glucose analysis, structural cerebral magnetic resonance imaging including voxel-based morphometry, and F-18 fluorodeoxyglucose positron emission tomography were obtained in all subjects. METHODS: Gray matter densities and metabolic differences between groups were analyzed using statistical parametric mapping. In addition to comparing the neuroimaging profiles of both groups, we correlated neuroimaging findings with HbA1c levels, duration of T2DM, and insulin resistance measurement (HOMA-IR) in the diabetic patients group. RESULTS: Patients with T2DM presented reduced gray matter densities and reduced cerebral glucose metabolism in several fronto-temporal brain regions after controlling for various vascular risk factors. Furthermore, within the T2DM group, longer disease duration, and higher HbA1c levels and HOMA-IR were associated with lower gray matter density and reduced cerebral glucose metabolism in fronto-temporal regions.
The body mass index (BMI) was calculated as weight 
181

Neuroimaging
182
MRI image acquisition
183
All the patients and control subjects underwent 184 a MRI scan using a 3-Tesla whole-body research-185 dedicated scanner (Intera, Philips Medical Systems,
186
Best, the Netherlands) and an eight-channel head coil.
187
For voxel-based morphometry (VBM), a T 1 -weighted 188 3D dataset was acquired using magnetization pre- 
Voxel based morphometry (VBM)
196
T 1 -weighted images were pre-processed using an 197 optimized VBM protocol [30] and the chi squared test for dichotomous variables.
254
The ␣-level was set at p < 0.05 for these two-tailed sta- icance into the Talairach and Tournoux system [34] .
277
RESULTS
278
Background characteristics
279
The characteristics of the study population are sum-280 marized in Table 1 . The T2DM group had a higher 281 weight and higher FCRP scores than the controls. Otherwise, the T2DM subjects and the controls did not which the event leads to coma or unconsciousness [35] .
294
These results indicate that we had recruited compara-295 ble T2DM and control cases on non-diagnostic criteria 296 and that the former group was relatively homogeneous. Table 2 319 and depicted in Figure 1A . Overall, the T2DM group and duration. These findings hold true even after con- Coordinates X, Y, Z refer to the anatomical location of peak voxels defined by the standard Talairach space [34] . All results significant on voxel level p < 0.001 (uncorrected). R, right; L, left; BA; Brodmann's area. Coordinates X, Y, Z refer to the anatomical location of peak voxels defined by the standard Talairach space [34] . All results significant on voxel level p < 0.001 (uncorrected). R, right; L, left; BA; Brodmann's area. 
